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1. Introduction {#sec0005}
===============

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the disease it causes, coronavirus disease 2019 (COVID-19), are causing a rapid and tragic health emergency worldwide. This is reshaping the health systems in several countries worldwide, due to the need to dedicate significant medical resources to the assistance of critically ill COVID-19 patients, with substantial implications also on the medical disciplines not primarily involved in the management of COVID-19 patients [@bib0005], [@bib0010], [@bib0015]. In this regard, one of the more appealing issues has been the increasing interest in telehealth. Telehealth refers to any health care activity performed by telecommunication. According to the Telehealth Resource Center, a leading consortium of telehealth networks, telehealth includes "a collection of means or methods for enhancing the health care, public health, and health education delivery and support using telecommunications technologies" [@bib0020]. Telehealth practice has currently expanded beyond traditional diagnostic and monitoring activities to include consumer and professional education. It encompasses distinct domains of application, including live videoconferencing, asynchronous transmission of recorded data, remote patient monitoring, and mobile health (ie, any activity supported by mobile devices such as cell phones, tablet computers, or wearable devices) [@bib0020]. Before the present pandemic, the primary motivation to enhance telehealth was initially represented by the possibility to increase the access to health care for conditions and populations for which care was otherwise not available (eg, military, prisons, and rural locations). However, the available Internet-based platforms and the enormous diffusion of home and mobile devices also made it clear that more ambitious opportunities were present. Consequently, telehealth may enable more convenient delivery of health care even for those patients who could have regular access to the standard health system and, hopefully, reduction of health care costs [@bib0025]. These concepts are even more relevant in the present pandemic due to the need to comply with quarantine strategies to reduce virus diffusion as well as to protect both patients and physicians. Specifically, a recent report, evaluating 400 patients scheduled for office consultation for a large variety of urological diseases in a German referral center, showed that about 95% of the patients were at increased risk for a severe outcome of COVID-19 and that 85% of them would have favored telemedical consultation during the pandemic [@bib0030]. That is even more relevant considering that the present situation, hopefully with a lower level of emergency, will likely affect our activities for several months and will modify the organization of our hospitals, making telehealth more appealing for the foreseeable future.

The urological literature on telehealth is sparse. Owing to the potential utility to adopt such telehealth interventions during the present COVID-19 pandemic and the near future, we elected to perform a systematic review of the literature to collect all the available pieces of evidence concerning the urological applications of telehealth.

2. Evidence acquisition {#sec0010}
=======================

The request for registration of the present systematic review was submitted on April 8, 2020 to PROSPERO (CRD42020178933). The systematic review of the literature was performed on April 8, 2020, on PubMed and Scopus databases. The PubMed search used a complex search strategy, including both medical subject heading (MeSH) and free text protocols. Specifically, the MeSH search was conducted by combining the following terms retrieved from the MeSH browser provided by PubMed: "Telemedicine," "Urology," "Prostatic Neoplasms," "Urinary Bladder Neoplasms," "Kidney Neoplasms," "Testicular Neoplasms," "Prostatic Hyperplasia," "Urinary Calculi," "Sexual Dysfunction, Physiological," "Erectile Dysfunction," "Infertility, Male," "Urinary Tract Infections," "Urinary Incontinence," "Urinary Incontinence, Urge," and "Urinary Incontinence, Stress." Multiple "free text" searches were also performed, searching for the following terms individually in all fields of the records: "telehealth," "telemedicine," "prostate cancer," "bladder cancer," "kidney cancer," "testis cancer," "benign prostatic hyperplasia," "urinary tract infections," "urinary incontinence," "urinary stone," "sexual dysfunction," "erectile dysfunction," "infertility," and "genitourinary trauma." Subsequently, the search results were pooled, applying no limitations. The search on Scopus used the same free text protocol, with the same keywords. Subsequently, the query results were pooled without applying any limit.

Two of the authors reviewed the title and abstract of all the records to select the papers relevant to the review topic. Subsequently, the selected papers were assessed in full-text format by two other authors to collect all the relevant data. Specifically, we elected to collect all the clinical studies evaluating any telehealth interventions in any urological conditions. Finally, we also included relevant studies identified from the reference list of the papers identified in our systematic search.

An electronic spreadsheet was designed by one of the authors for data extraction, which was performed independently by two other authors and double checked completely by a further one.

One of the authors estimated the risk of bias of the available studies by the National Toxicology Program/Office of Health Assessment and Translation (NTP/OHAT) Risk of Bias Rating Tool for Human and Animal Studies [@bib0035]. The NTP/OHAT Risk of Bias Rating Tool for Human and Animal Studies includes 11 questions, each of them applicable to one to six study design types (experimental animal, human controlled trial, cohort, case control, cross-sectional, and case series/case report). Specifically, questions 1, 2, 3, and 6--11 were adopted for randomized and nonrandomized comparative studies, whereas questions 4 and 8--11 were adopted for noncomparative studies (see Supplementary Tables 1 and 2). The study complied with the recently reported Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement [@bib0040].

3. Evidence synthesis {#sec0015}
=====================

A total of 229 records were retrieved from PubMed and 240 from Scopus. After the process, summarized in the Supplementary Figure 1, we identified 45 studies to be included in the systematic review [@bib0045], [@bib0050], [@bib0055], [@bib0060], [@bib0065], [@bib0070], [@bib0075], [@bib0080], [@bib0085], [@bib0090], [@bib0095], [@bib0100], [@bib0105], [@bib0110], [@bib0115], [@bib0120], [@bib0125], [@bib0130], [@bib0135], [@bib0140], [@bib0145], [@bib0150], [@bib0155], [@bib0160], [@bib0165], [@bib0170], [@bib0175], [@bib0180], [@bib0185], [@bib0190], [@bib0195], [@bib0200], [@bib0205], [@bib0210], [@bib0215], [@bib0220], [@bib0225], [@bib0230], [@bib0235], [@bib0240], [@bib0245], [@bib0250], [@bib0255], [@bib0260], [@bib0265].

Eleven studies reported data on the application of telehealth in prostate cancer (PCa) [@bib0085], [@bib0100], [@bib0130], [@bib0150], [@bib0170], [@bib0175], [@bib0185], [@bib0195], [@bib0210], [@bib0225], [@bib0240], three studies in the diagnosis of patients with hematuria [@bib0155], [@bib0200], [@bib0215], six studies in the management of urinary stone disease [@bib0045], [@bib0050], [@bib0055], [@bib0220], [@bib0230], [@bib0235], 14 studies in the management of urinary incontinence (UI) [@bib0060], [@bib0110], [@bib0115], [@bib0125], [@bib0135], [@bib0140], [@bib0160], [@bib0165], [@bib0180], [@bib0190], [@bib0245], [@bib0250], [@bib0255] five studies in urinary tract infections (UTIs) [@bib0075], [@bib0080], [@bib0095], [@bib0105], [@bib0265], and six studies in other urological conditions [@bib0055], [@bib0070], [@bib0090], [@bib0120], [@bib0205]; 12 reports were randomized controlled trials (RCTs) [@bib0060], [@bib0085], [@bib0090], [@bib0110], [@bib0125], [@bib0130], [@bib0135], [@bib0165], [@bib0170], [@bib0190], [@bib0220], [@bib0240]; and there were a large number of prospective studies.

3.1. Risk of bias assessment {#sec0020}
----------------------------

Supplementary Tables 1 and 2 summarize the risk of bias for comparative and noncomparative studies, respectively. The overall quality of most of the reports was good.

3.2. Prostate cancer {#sec0025}
--------------------

[Table 1](#tbl0005){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to PCa management.Table 1Clinical studies evaluating the applications of telehealth in prostate cancer management.Table 1ReferenceStudy designClinical settingCasesStudied interventionMethodsEndpointMajor findings***Any stage prostate cancer***Paterson (2016) [@bib0150]Prospective seriesAll stages and treatments12Real-time data collection using mobile technologySelf-reports were collected for 31 d prompted by an audio alarm 3 times per dayTo empirically test the propositions of social support theory in real time within individual men living with and beyond prostate cancerResponse rates were \>90%. Men reported a lack of satisfaction with their support over time 16% identified the negative effects of social support. In 50%, the propositions of social support theory did not hold considering their within-person dataTrinh (2018) [@bib0210]Prospective seriesLocalized or asymptomatic metastatic primary prostate cancer currently receiving androgen deprivation therapy46RiseTx website programThrough activity tracker (Jawbone) and access to the RiseTx website program, survivals were monitored to increase walking by 3000 daily steps above baseline levels over 12 wkMeasures of SED, MVPA, and daily steps were compared across the 12-wk interventionMeasurement completion rates were 97% and 65% at immediately after the intervention and 12-wk follow-up for all measures, respectively. Significant improvements in the weekly minutes of SED time (--455.4 min), weekly minutes of MVPA (+44.1 min), and step counts (+1535 steps) were observed after the interventionLee (2019) [@bib0240]Randomized controlled trialNot reported50Smartphone application to record physical activitiesThe smartphone application was used to record physical activities vs standard written report; participants also received weekly remote consultations based on the activity record from the app, without visiting a clinicTo compare the effectiveness of smartphone-based and conventional pedometer-based exercise monitoring systems in promoting home exercise among prostate cancer patientsThere were no significant differences in the rates of uptake (80.0% vs 88.0%), adherence (92.5% vs 79.5%), or completion (76.0% vs 86.0%) between groups. Most physical functions were significantly improved in both groups without differences (except for weight)50Written record of physical activities***Nonmetastatic prostate cancer***Parsons (2008) [@bib0085]Randomized controlled trialAny nonmetastatic48Telephone-based dietary counselingDietary intake and plasma carotenoid levels were assessed at baseline and 6-mo follow-upTo evaluate the feasibility of implementing a diet-based intervention in men with nonmetastatic prostate cancerIn the intervention arm, mean daily intake of total vegetables, crucifers, tomato products, and beans/legumes increased by 76%, 143%, 292%, and 95%, respectively, whereas fat intake decreased by 12% (*p* \< 0.02). In the control arm, there were no significant changes26Standardized, written nutritional informationSimilarly, in the intervention arm, mean plasma levels of alpha-carotene, beta-carotene, lutein, lycopene, and total carotenoids increased by 33%, 36%, 19%, 30%, and 26%, respectively (*p* \< 0.05). In the control arm, there were no significant changesLeahy (2013) [@bib0100]Prospective study with retrospective controlLow- to intermediate-risk patients treated with radical radiotherapy86Nurse-led telephone consultationNurse-led telephone consultation vs standard medical follow-up was conducted in low- and intermediate-risk patients treated with radical radiotherapyParticipants completed the Satisfaction with Consultation Scale, the Brief Distress Thermometer and the EPICThere was no statistically significant difference in patient satisfaction on any of the study measures. No differences were recorded in terms of distress (11% vs 10%), EPIC scale, and impact of symptoms83Standard medical follow-upViers (2015) [@bib0130]Randomized controlled trialLocalized cancer treated by radical prostatectomy24Remote video visitVideo visits, with the patient at home or work, were included in the outpatient clinic calendar of urologistsThe primary outcome was video visit efficiency, defined as differences in timing for the total patient-urologist encounter time minus any overlap with the resident or midlevel provider, as well as waiting time in the examination room, total patient-provider consultation time, and total time devoted to the patient's carePrimary endpoint: no difference in:\
- Total time devoted to patient care (mean 17.9 vs 17.8 min).\
- Total patient face time (14.5 vs 14.3 min)22Traditional office visitTraditional follow-up with office visitSecondary outcomes, assessed via the patient questionnaire, included perceived efficiency, confidentiality, utility, and satisfaction- Patient-staff face time (12.1 vs 11.8 min).\
- Patient waiting time (18.4 vs 13.0 min).\
Secondary outcomes: no differences in:\
- General health status, degree of patient activation, including taking an active role in their health care (mean Likert scale agreement 1.5 vs 1.4) and discussing concerns with their provider even when not asked (1.3 vs 1.2).\
- Patient trust of the provider (1.0 vs 1.0), perception of visit confidentiality (1.1 vs 1.0), or ability to share sensitive/personal information (1.3 vs 1.0).\
- Perceived efficiency (2.1 vs 1.4).\
- Quality of education provided (1.3 vs 1.4).\
- Overall satisfaction with the encounter (1.2 vs 1.1)\
The video visit group incurred significantly lower costsLange (2017) [@bib0185]QuasiexperimentalLocalized cancer treated by radical prostatectomy18Guided chat group for outpatients with prostate cancerUse chat group to exchange concerns and problems, and support the fellow patients vs standard approachEffectiveness of the chat groups in psychosocial aftercare for outpatients with prostate cancer after prostatectomy in terms of distress, anxiety, depression, anger, need for help, quality of life, fear of progression, and coping with cancerIn the intervention group, scores for anger, coping with cancer, physical component of quality of life, and depression were poorer in comparison with the control group. Web-based chat groups may not be an effective way to decrease prostate cancer perceived distress even if the intervention participants seem to accept the intervention26Standard treatmentGalsky (2017) [@bib0175]Prospective seriesClinical trial of metformin in nonmetastatic patients with failure of local treatments15Telehealth video visits (televisits) during the clinical trialTelevisits were conducted monthly by using a Health Insurance Portability and Accountability Act--compliant smartphone applicationDetermine the feasibility of telemedicine-enabled study visits and patient satisfactionOf the televisits, 100% were completed by the participants. Patient satisfaction was very highSchaffert (2018) [@bib0195]Prospective seriesLocalized cancer, any treatment56Online tutorial objectives to support the decision-making processOnline tutorial and questionnaires (the first one 4 wk after the first login and the second one 3 mo after treatment decision). The surveys used the PDMS, the DCS, and the DRSPatient satisfaction and effectivenessSatisfaction with the online tutorial was very high. Three months after the decision, they felt that they were well prepared for the decision making (mean PDMS 75), had a low decisional conflict (mean DCS 9.6), and had almost no decisional regret (mean DRS 6.4)Belarmino (2019) [@bib0225]Prospective seriesLocalized cancer treated by radical prostatectomy20Adoption mobile application (app)Push notification to perform Kegel exercisePatient satisfaction and usabilityOf the responders, 100% revealed that the app is easy to use and the questions are easy to understand. 93% revealed that the app is useful***Metastatic prostate cancer***Chambers (2017) [@bib0170]Randomized controlled trialMetastatic94Mindfulness-based cognitive therapy delivered by phoneParticipants were assessed at baseline and were followed up at 3, 6, and 9 moPsychological distress, cancer-specific distress, and prostate-specific antigen anxietyMindfulness-based cognitive therapy delivered via phone was not more effective than minimally enhanced usual care in reducing distress in men with advanced PCa95Usual care[^1]

Among the 11 studies that reported data on application of telehealth in PCa [@bib0085], [@bib0100], [@bib0130], [@bib0150], [@bib0170], [@bib0175], [@bib0185], [@bib0195], [@bib0210], [@bib0225], [@bib0240], there were four RCTs [@bib0085], [@bib0130], [@bib0170], [@bib0240], two nonrandomized comparative studies [@bib0100], [@bib0185], and five case series [@bib0150], [@bib0175], [@bib0195], [@bib0210], [@bib0225].

### 3.2.1. Nonmetastatic PCa {#sec0030}

Concerning treatment selection and decision-making process in localized PCa, Schaffert et al [@bib0195] tested the effectiveness of an online tutorial on the different treatment options, which was piloted in 56 patients with newly diagnosed PCa. Patient satisfaction and the effectiveness of the tutorial were evaluated through a set of validated questionnaires. The overall patient satisfaction with the tutorial was very high, and the patients reported that they were well prepared for the decision making, had a low decisional conflict, and had almost no decisional regret 3 mo after the choice.

With regard to the follow-up of patients with localized disease, four studies reported on the application of health medicine in the follow-up of patients treated with curative intent [@bib0100], [@bib0130], [@bib0185], [@bib0225]. In the most relevant report, Viers et al [@bib0130] randomized 55 patients treated with radical prostatectomy (RP) at least 90 d before to remote video visits or traditional office visits. Notably, those patients were prescreened to exclude active urological problems such as fever, weight loss, urinary retention, hematuria, pain, and incision erythema/drainage. The primary outcome was video visit efficiency, defined as differences in timing for the total patient-urologist encounter time minus any overlap with the resident or midlevel provider, as well as waiting time in the examination room, total patient-provider consultation time, and total time devoted to the patient's care. Secondary outcomes, assessed via a specific patient questionnaire, included perceived efficiency, confidentiality, utility, satisfaction, and costs associated with each visit. Video visits were shown to be as effective as traditional office visits in terms of total time devoted to patient care (mean 17.9 vs 17.8 min, *p* = 0.97), total patient face time (14.5 vs 14.3 min, *p* = 0.96), patient-staff face time (12.1 vs 11.8 min, *p* = 0.85), or patient waiting time (18.4 vs 13.0 min, *p* = 0.20). Similarly, no differences were identified in all the secondary endpoints, including the patient's trust of the provider, perception of visit confidentiality, ability to share sensitive/personal information, quality of education provided, and overall satisfaction with the encounter. Most importantly, video visit was associated with lower costs, including distance traveled (median 0 vs 95 miles), travel time (0 vs 95 min), working day missed (0 vs 1 d), and money spent (\$0 vs \$48, all *p* \< 0.0001). Similarly, in a nonrandomized study, Leahy et al [@bib0100] assessed patients' satisfaction following a nurse-led telephone consultation versus regular medical follow-up in a group of PCa patients with low- and intermediate-risk cancer treated with radiation therapy, demonstrating similar satisfaction in both groups. Galsky et al [@bib0175] implemented a similar approach during an RCT testing the role of metformin in nonmetastatic PCa patients after failure of local treatments, demonstrating a high patient satisfaction rate.

Two other studies assessed specific issues in the follow-up of RP patients, such as the role implementation of Kegel exercise to improve continence recovery [@bib0225] and psychosocial aftercare for outpatients with PCa treated by RP [@bib0175]. Both studies were inconclusive.

Finally, Parsons et al [@bib0085] evaluated the feasibility of implementing a diet-based intervention in a small randomized trial, evaluating 84 PCa patients. Specifically, telephone-based dietary counseling was more effective than standardized written nutritional information in daily intake of total vegetables, crucifers, tomato products, and beans/legumes, and fat intake decreased.

### 3.2.2. Metastatic PCa {#sec0035}

A single RCT was focused on metastatic PCa. Specifically, Chambers et al [@bib0170] randomized 189 patients to 8-wk, group-based, mindfulness-based cognitive therapy delivered by phone versus standard care to evaluate the impact on psychosocial stress. Participants were assessed at baseline and were followed up at 3, 6, and 9 mo by a set of validated questionnaires (the Brief Symptom Inventory-18, the Impact of Event Scale, and the Prostate-Specific Antigen Anxiety subscale of the Memorial Anxiety Scale for Prostate Cancer). The experimental intervention failed to be demonstrated as more effective than the standard treatment. However, the study findings are limited by a large number of patients dropping out from the interventional arm.

### 3.2.3. Studies on patients' mixed stages and therapies {#sec0040}

Lee et al [@bib0240] randomized 100 patients with PCa to smartphone-based and conventional pedometer-based exercise monitoring systems in promoting home exercise. The smartphone app was used to record physical activities versus the standard written report. The major findings of the trial were that a similar improvement in physical functions was observed in both groups. Conversely, in a small prospective study, Trinh et al [@bib0210] demonstrated that the use of an activity tracker (Jawbone) and the access to a website program were able to decrease the weekly minutes of sedentary behavior time (--455.4 min), and improve weekly minutes of moderate-to-vigorous physical activity (+44.1 min) and step counts (+1535 steps).

Taken together, these data seem to indicate that telemedicine has been implemented usefully to guide PCa patients in the decision-making process and treatment selection following a diagnosis of nonmetastatic PCa. Similarly, telehealth is suitable for the follow-up of patients who received curative treatments, with the available studies demonstrating high patient satisfaction, similar efficacy to standard consultations, and some advantages in terms of costs, distance traveled, and working day missed. Moreover, in consideration of the increasing interest in physical activities and dietary adjustments in patients treated with androgen deprivation therapies, telemedicine could also be used to implement specific activities and monitor patients' results in this setting. Telemedicine can be implemented appropriately in these clinical settings during the present pandemic.

3.3. Hematuria {#sec0045}
--------------

[Table 2](#tbl0010){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to the diagnosis of hematuria.Table 2Clinical studies evaluating applications of telehealth in the diagnosis of hematuria.Table 2ReferenceStudy designCasesStudied interventionMethodsEndpointResultsSafir (2016) [@bib0155]Prospective series150Teleurology clinic for patients referred for hematuria utilizing a telephone call to obtain hematuria- related clinical information.Patients with hematuria were scheduled for a dedicated telephone appointment consisting of a structured interview performed by a physician resident. Each teleurology appointment consisted of an approximately 20--25-min encounter, during which the provider used a structured interview to obtain routine hematuria-related clinical information and completed a template-based hematuria consult note in the electronic medical record. At the end of the telephone encounter, the provider arranged for the patient to undergo upper tract imaging, flexible cystoscopy, and additional studies, if indicated. Patients were provided cystoscopy appointments within 30 d. A physical examination was performed on the day of cystoscopyEfficacy and satisfaction with telephone appointments or hematuria consults. Patients were offered a voluntary, anonymous survey to evaluate their telephone clinic experience following cystoscopy. A 29-question survey regarding overall acceptance and satisfaction of the clinic (8 questions) and impact factors (21 questions)Median time from consultation request to appointment was 12 d and thereafter to cystoscopy was 16 d. Patients reported high acceptance and overall satisfaction with telephone evaluation; mean scores exceeded 9 out of 10 for overall satisfaction, efficiency, convenience, friendliness, care quality, understandability, privacy, and professionalism. When presented with a choice, nearly all patients (98%) preferred telephone-based encounters to face-to-face clinic visits due to transportation-related issues (97%) and logistical clinic issues (65%). Of patients, 97% reported high-quality evaluationSener (2018) [@bib0200]Prospective series212Patients assessment in the clinicGroup A: 2 urologists seeing the patients in the clinic and taking a medical history and performing a physical examinationTo evaluate the inter-rater reliability of WhatsApp use in the evaluation of hematuria. The two groups separately ranked hematuria (0---no hematuria, 1---hematuria that does not require invasive treatment, 2---hematuria requiring bladder drainage or any form of active treatments)Group A urologists were in accordance with 96.22% of cases. Group B urologists had common opinions in 99.5% (*n* = 203), and there was almost perfect agreement between 2 groups (*λ* = 0.992). The number of common opinions among "blind" urologists is more than the number of common opinions among the consultants. When further classification is performed as serious and nonserious hematuria, the rate of misdiagnosing serious cases is approximately 6.5--7%. However, using WhatsApp, the urologists can differentiate between normal urine and any form of hematuria with 100% accuracyAssessment of 2 pictures of voided urine in a sterile container via WhatsAppGroup B: 2 "blind" urologists who had no access to patients' medical history, nor could they visit or see patients, but were permitted only to receive pictures via WhatsApp. Each patient was asked to urinate into a sterile container and take two pictures of the sample with their smartphone. The images were sent using WhatsApp via 3G technologyZholudev (2018) [@bib0215]Prospective series300Teleurology clinicsCost comparison of teleurology versus face to face clinic regarding hematuria patients. Overall cost consisted of 3 cost categories: transportation, clinic operation (administrative, nursing, and provider related), and patient timeTo understand the economic impact of teleurology in the initial evaluation of hematuria based on analysis and comparison of the cost of telephone encounters and conventional outpatient clinic encountersAverage patient time was greater for face-to-face encounters (266 vs 70 min, *p* \< 0.001). Transportation was the primary driver of overall costs (\$83.47 per encounter), followed by patient time (\$32.87 per encounter) and clinic staff cost (\$18.68 per encounter). The average cost per encounter was \$135.02 for face-to-face clinic visit vs \$10.95 for teleurology (*p* \< 0.001), exclusive of provider and laboratory times. Cost savings associated with each tele-encounter totaled \$124.07100Standard clinics

Sener et al [@bib0200] evaluated the agreement between two groups of urologists in assessing the severity of hematuria either during office consultations or by evaluating two pictures of voided urine in a sterile container sent via WhatsApp. The authors demonstrated almost a perfect agreement between the two groups in evaluating hematuria severity and needs for further invasive treatments. More interestingly, Safir et al [@bib0155] reported on 150 patients with hematuria enrolled in a teleurology clinic. Specifically, patients were scheduled for a dedicated 20--25 min long telephone appointment consisting of a structured interview performed by a physician resident. At the end of the telephone encounter, the provider arranged for the patient to undergo upper tract imaging, flexible cystoscopy, and additional studies, if indicated. Moreover, patients were offered subsequent cystoscopy appointments, where a physical examination was also performed. The study demonstrated median time from consult request to appointment of 12 d and after that to cystoscopy of 16 d. Patients reported high satisfaction with telephone evaluation, with scores exceeding 9 out of 10 for overall satisfaction, efficiency, convenience, friendliness, care quality, understandability, privacy, and professionalism. Virtually, all patients (98%) preferred telephone-based encounters to face-to-face clinic visits due to transportation-related issues (97%) and logistical clinic issues (65%). Of the patients, 97% reported high-quality evaluation. Finally, Zholudev et al [@bib0215] reported on cost comparisons, evaluating 300 patients with hematuria referred to a teleurology clinic and 100 patients managed in a regular clinic in the USA. The study found higher average patient time (266 vs 70 min, *p* \< 0.001) and higher average cost per encounter (\$135.02 vs \$10.95, *p* \< 0.001) in the standard face-to-face consultation. Cost savings associated with each electronic encounter totaled \$124.07, with transportation being the primary driver of overall costs (\$83.47 per encounter), followed by patient time (\$32.87 per encounter) and clinic staff cost (\$18.68 per encounter).

These data indicate that a virtual clinic for initial evaluation of patients with hematuria is feasible, effective, associated with high patient satisfaction, and cost effective, and can be implemented effectively in the present pandemic.

3.4. Urinary stone disease {#sec0050}
--------------------------

[Table 3](#tbl0015){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to urinary stone disease management.Table 3Clinical studies evaluating applications of telehealth in urinary the management of urinary stone disease.Table 3ReferenceStudy designCasesStudied interventionMethodsEndpointResults***Diagnosis and treatment planning***Hayes (1998) [@bib0045]Prospective series32Telemedicine consultations for complex and/or complicated urinary stone disease vs only telephone consultationsVirtual consultations to discuss complicated urinary stone disease, which was already discussed by telephone consultation. During the virtual consultation, specific tools, including zooming, pointing, and drawing, were used by the urologists to view and annotate the image, explaining the surgical approach to the patient and the referring urologist before transferTo assess the effectiveness of telemedicine on the clinical decision-making process for patients with urolithiasisThe recommendation of the consulting urologist at the tertiary center was altered in 12 patients (37.5%) after the telemedicine consultation, compared with the recommended treatment after the initial telephone consultationJohnston, (2005) [@bib0055]Prospective series11Remote assessment of CT imagesSelected images from CT scans were compressed and delivered by e-mail for urological assessmentTo assess the concordance among initial radiological diagnosis on CT scans and urologist assessment of selected images sent by e-mailsHydronephrosis was correctly identified 100% of the time, while perinephric stranding was correctly identified 80% of the time. Stone presence and location were correctly identified in 80% of the casesOne 3-mm lower-ureteral calculus and one 1-mm pelvic calculus were not identified. Stone size was estimated within 1 ± 1 mm compared with the staff radiologist's reportConnor, (2019) [@bib0230]Prospective series1008Specialist- led virtual ureteric colic clinic in patients with uncomplicated acute ureteric colicPatients with uncomplicated acute ureteric colic referred in real-time by clinicians using an electronic referral method integrated into the electronic health care record platform and a virtual clinic telephone consultation. After the call, the patient could have the following outcomes: discharge investigations and a further virtual clinic, and face-to-face clinic or direct referral for stone intervention. The virtual clinic was supervised by 3 dedicated urologists. In the case of clinical uncertainty, the patient would be referred to a standard clinicTo evaluate the clinical, fiscal, and environmental impact of a specialist-led acute ureteric colic virtual clinic pathwayThe median (interquartile range) time from presentation to virtual clinic outcome was 2 (4) d. The outcomes were as follows: 16.3% of patients were discharged, 18.2% were discharged after further virtual clinic, 17.2% underwent an intervention, and 48.4% were referred to a standard clinic. Introduction off a virtual clinic saved £145, 152 for NHS. Overall, 15,085 patient journey kilometers were avoided, equal to 0.70--2.93 metric tons of carbon dioxide equivalent production***Telementoring***Rodrigues Netto, (2003) [@bib0050]Case report2TelementoringTelementoring during laparoscopic bilateral varicocelectomy and a percutaneous renal access for a percutaneous nephrolithotomy via AESOP 3000 (Computer Motion Inc., Cremona Drive Goleta, CA, United States) and PAKY robotsNoneThe two procedures were completed successfully***Post-surgical evaluation***Aydogdu, (2019) [@bib0220]Randomized controlled40Standard roundsPatients undergoing percutaneous nephrolithotomy were randomly divided into two groups. Group 1 included 40 patients who were followed- up with standard rounds and group 2 included 40 patients who were followed-up with telerounding in addition to standard rounds. Telerounding was performed with a high- quality tablet using the Skype application. Additional telerounding visits by the operating surgeon, were performed on the evening before the surgery and each night during the hospital stay of the patients postoperativelyPatient and surgeon satisfaction rates were assessed with a VAS scale. Both surgeon and patients filled in the "satisfaction" and "quality of telerounding conference" surveys on the day of dischargeThe mean time of preoperative telerounding visit was 3.65 ± 0.59 (2--4) min. The mean time of telerounding visits on the postoperative 1st and 2nd days were 3.80 ± 0.62 and 2.9 ± 0.91 min, respectively. The VAS score evaluating the surgeon's satisfaction rate for telerounding was 91 ± 11.2, and patients expressed a high level of satisfaction (72.5%)***Therapies for the prevention of stone recurrence***Gasparini, (2019) [@bib0235]Prospective series500Telemedicine program to enroll patients at high risk of recurrent kidney stones and provide dietary instruction, metabolic evaluation, and medical therapyThe program was staffed by a clinical pharmacist and supervised by urologists following a protocol based on the American Urological Association guidelines. Patients were contacted entirely via telemedicine. A telephone follow-up occurred at a minimum of 6-wk, 3-mo, 6-mo, and 12-mo intervals in the 1st first year; more frequent follow-up occurred if laboratory, medication, or compliance issues arose. After the 1st first year, telephone follow-up occurred annually.To determine the feasibility of a multicenter, pharmaciststaffed program to enrol patients at high risk of recurrent kidney stones and provide dietary instruction, metabolic evaluation, and medical therapy via telemedicine.Among patients enrolled for 3 mo, 99% self-reported compliance with at least 3 of 5 aspects of dietary advice. A complete metabolic evaluation including 24-h urine collection was performed in 80% of patients by 12 mo.A significant improvement in all urinary parameters occurred in 52 patients with calcium stones who repeated 24-h urine testing. The 12-mo dropout rate was 12.4%.[^2]

Among the six studies evaluating the use of telemedicine in the management of urinary stone disease [@bib0045], [@bib0050], [@bib0055], [@bib0220], [@bib0230], [@bib0235], there was a single RCT [@bib0220]. All the other reports were prospective series with the exclusion of a single case report [@bib0050].

In a small and old prospective study, Johnston et al [@bib0055] evaluated the feasibility of initial radiological diagnosis of stones on computed tomography scans through the assessment of selected images sent by e-mails, demonstrating good accuracy. These results are surprisingly good considering the limited and now outdated technology available at the moment of the study. It is indeed pretty clear nowadays that a complete remote assessment of any radiological examination is feasible and easy to perform.

Connor et al [@bib0230] evaluated the performance of a virtual clinic to assess patients with uncomplicated acute ureteric colic. The median (interquartile range) time from presentation to the virtual clinic outcome was 2 d. Specifically, 16.3% of patients were discharged, 18.2% were discharged after further virtual clinic, 17.2% underwent an intervention, and 48.4% were referred to a regular clinic. The adoption of the virtual clinic was shown to have saved £145 152 for the National Health Service (NHS). Overall, 15 085 patient journey kilometers were avoided, equal to 0.70--2.93 metric tons of carbon dioxide equivalent production. Moreover, Hayes et al [@bib0045] reported on the adoption of telemedicine for second opinion consultation in case of complex and/or complicated urinary stone disease. Specifically, telephone consultation followed by virtual meetings with patients and referring urologists was performed in 32 cases, with a single expert consultant urologist providing final suggestions on the specific treatment. Finally, the virtual consultation allowed alteration of the treatment plan made during the telephone consultation in 37.5% of the cases.

Concerning the early postoperative evaluation of surgically treated patients, Aydogdu et al [@bib0220] reported a small RCT, where patients treated by percutaneous nephrolithotomy were followed up with standard rounds (40 cases) or with standard rounds and additional telerounding visits via the Skype app. Telerounding was associated with high patient and surgeon satisfaction, but no clinical data on the real impact of telerounding were provided in the paper. Only a single study reported on telementorship during a case of percutaneous renal access for percutaneous nephrolithotomy, just describing a successful surgical outcome [@bib0050].

Finally, Gasparini et al [@bib0235] evaluated the application of telemedicine in 500 patients at a high risk of stone recurrence after initial treatment. Specifically, dietary instruction, metabolic evaluation, and medical therapy were provided. A telephone follow-up occurred at a minimum of 6-wk, 3-mo, 6-mo, and 12-mo intervals. More frequent follow-up occurred if laboratory, medication, or compliance issues arose. After the 1 st year, telephone follow-up occurred annually. Among patients enrolled for 3 mo, 99% self-reported compliance with at least three of five aspects of dietary advice. A complete metabolic evaluation, including 24-h urine collection, was performed in 80% of patients by 12 mo. A significant improvement in all urinary parameters occurred in 52 patients with calcium stones who repeated 24-h urine testing. The 12-mo dropout rate was 12.4%.

All these data indicate that the implementation of telehealth interventions is feasible and effective in the field of urinary stone disease, especially in the diagnosis and treatment planning of patients with uncomplicated disease. Moreover, all the metabolic evaluation and medical therapies for stone, former patients can be implemented successfully via telemedicine. The application of telemedicine in these clinical settings can be recommended in the present pandemic.

3.5. Urinary incontinence {#sec0055}
-------------------------

### 3.5.1. Any kind of UI {#sec0060}

[Table 4](#tbl0020){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to the management of any type of UI.Table 4Clinical studies evaluating applications of telehealth in the management of patients with any kind of urinary incontinence.Table 4ReferenceStudy designCasesStudied interventionMethodsEndpointResultsHui (2006) [@bib0060]Randomized controlled trial31Telemedicine continence program to manage incontinence in older womenAt baseline, both groups were assessed face-to-face for pelvic floor muscle strength, instrumental biofeedback, and verbal feedback by vaginal palpation. During the intervention period, identical behavioral training was administered via telemedicine or in outpatients serviceParticipants were asked to rate the severity of their existing bladder problemParticipants in both treatment groups experienced significant improvement in their symptoms (namely, a reduction in the number of daily incontinence episodes and voiding frequency, while the volume of urine at each micturition increased). Pelvic floor muscle strength as measured by the Oxford Score also improved. Clients' perceptions of their symptoms showed significant improvement in both groups following intervention. Overall, no significant difference in treatment outcomes, in terms of both subjective and objective data, was observed in the two treatment groups27Conventional outpatient continence service to manage incontinence in older womenObjective measures included the number of incontinent episodes, voiding frequency, and voided volume, as documented in a 3-d voiding diary, and pelvic floor muscle strength by digital assessment using the Oxford ScaleSelf-reported satisfaction with the use of videoconferencing as a mode of care delivery was also high (100% were satisfied or highly satisfied)Yu (2014) [@bib0115]Prospective series31Introducing a telemonitoring system for continence assessment in a nursing homeCare staff were trained in the use of a telemonitoring system for continence assessment. Voiding events for each older person were recorded using the system during a 72-h urinary continence assessment, and the data were used to prepare an individualized care plan. After 2 wk of using the new care plan, a second assessment was carried out for each older person, using the telemonitoring systemTo explore the effects of introducing a telemonitoring and care planning system for urinary continence assessment in a nursing home and adherence by care staff to urinary continence care plansThe volume of urine voided into the continence aids was significantly reduced; the number of actual and successful toilet visits was significantly increasedIncreased adherence to urinary continence care plans by staffSchimpf (2016) [@bib0160]Prospective series87Nurse telephone follow-up under physician direction to assess symptom improvement and patient satisfactionNurse telephone follow-up for prescribed medication follow-up after physical therapy symptom assessment, and efficacy of recommended bowel regimeTo assess symptom improvement and patient satisfaction of nurse telephone follow-up under physician directionThe most common diagnoses were overactive bladder and mixed urinary incontinence. Satisfaction rates and the level of convenience for patients were high. Women indicated ease of speaking over the telephone about their condition and confidence in the treatment plan. Satisfaction with telephone follow-up did not differ significantly based on age or diagnosisJones (2018) [@bib0190]Randomized controlled trial98Telephone consultation (virtual clinic) in the care of women with urinary incontinenceBoth groups completed a validated, web-based interactive, patient-reported outcome measure (ePAQ-Pelvic Floor), in advance of their appointment followed by either a telephone consultation or a face-to-face consultationThe primary outcome was the mean "short-term outcome scale" score on the PEQ. Secondary outcome measures included the other domains of the PEQ (communications, emotions and barriers), CSQ, SF-12, personal, societal, and NHS costsThe primary outcome showed a nonsignificant difference between the two study arms. No significant differences were also observed on the CSQ and SF-12. However, the intervention group showed significantly higher PEQ domain scores for communications, emotions, and barriers (including following adjustment for age and parity). The virtual clinic also reduced consultation time (10.94 vs 25.9 min) and consultation costs (£31.75 vs £72.17) significantly compared with usual care. Standard care was more cost effective due to greater clinic reattendances in this group, but the difference was minimal (£38.04)97Standard consultation in the care of women with urinary incontinenceLee (2019) [@bib0245]Cross sectional200A survey regarding women's willingness to use technology to communicate with providersWomen completed a survey regarding what technology they owned, how they utilized it, and their willingness to use technology to communicate with providersTo assess the willingness of women with pelvic floor disorders to adopt nontraditional mobile communication methods with health care providersAfter controlling for education and travel distance to clinic, older women remained significantly less likely to express willingness to use various technologies:\
•Videoconference technology (OR 0.97, 95% CI 0.95, 0.99)•Text messaging (OR 0.94, 95% CI 0.91, 0.97)•Internet-based patient portal (OR 0.96, 95% CI 0.94, 0.98) or e-mail (OR 0.94, 95% CI 0.91, 0.98)Almost 50% of older women and \>65% of middle-aged women expressed willingness to adopt technologies for health care communicationDavis (2020) [@bib0255]Prospective seriesThree caregiver/care-recipient dyads were enrolled, who completed the studyDevelopment and feasibility of a 6-wk evidence-based, educational/skill-building program delivered via a tablet personal computer, aimed at developing informal caregiver UI knowledgeData were collected at baseline (T0; face to face), 3 wk (T1; mailing), and 6 wk (T2; face to face) after baseline. As part of the feasibility analysis, weekly logs of prompted voiding, module viewing, and telephone visits were also maintainedTo explore the feasibility of an innovative, technology-delivered, prompted-voiding, and skill-building intervention to support the informal caregivers of functionally limited older adults with UI. Second, to assess the acceptability and usefulness of the intervention, and its impact on informal caregiver and care-recipient outcomesThe tablet-facilitated intervention was feasible and acceptable to informal caregivers, and showed promise for improving both caregiver and care recipient outcomesGoode (2020) [@bib0260]Prospective series29An evidence‐based 8‐wk behavioral mHealth program, MyHealtheBladder, with input from women veterans, behavioral medicine and health education experts, and clinical providers treating UIThe program was story based and included pelvic floor muscle exercises, bladder control strategies, fluid management, risk factor reduction, and self‐monitoringChange in UI frequency and volume, and impact on the quality of life as measured by the validated ICIQ-SFReductions in ICIQ‐SF scores from a mean of 12.6 ± 3.9 at baseline to 10.4 ± 4.11 at 5 wk, to 8.7 ± 4.0 at the end of the 8‐wk intervention. Changes exceeded the minimal clinically important difference for the ICIQ‐SF[^3]

Among the seven studies evaluating the use of telemedicine in the management of any kind of UI [@bib0060], [@bib0115], [@bib0160], [@bib0190], [@bib0245], [@bib0255], [@bib0260], there were two RCTs [@bib0060], [@bib0190]. All the other reports were prospective series.

In one of the RCTs, Jones et al [@bib0190] randomized 195 patients referred to urogynecology services of the Sheffield Teaching Hospitals to telephone versus regular office consultation. The primary endpoint was the mean "short-term outcome scale" score on the Patient Experience Questionnaire (PEQ). The secondary outcome measures included the other domains of the PEQ (communications, emotions, and barriers), Client Satisfaction Questionnaire (CSQ), Short-Form 12 (SF-12), personal, societal, and NHS costs. The study finally demonstrated similar results for the primary endpoint, as well as for CSQ and SF-12 scores. However, the intervention group showed significantly higher PEQ domain scores for communications, emotions, and barriers, indicating that patients "favors for virtual clinics." The virtual clinic also reduced consultation time (10.94 vs 25.9 min) and consultation costs (£31.75 vs £72.17) significantly, but was less effective than standard care due to higher clinic reattendances. However, the difference was minimal (£38.04).

In the other RCT, Hui et al [@bib0060] assessed the effectiveness of behavioral training administered through either videoconferencing (31 patients) or face-to-face consultation (27 patients). Participants in both treatment groups experienced significant improvement in symptoms and pelvic floor muscle strength, without any difference between the two treatment groups. Likewise, good efficacy for behavioral therapies based on health medicine in female UI was also reported by Yu et al [@bib0115], Schimpf et al [@bib0160], and Goode et al [@bib0260].

Finally, Davis et al [@bib0255] evaluated the impact of a 6-wk evidence-based educational/skill-building program, delivered via a tablet personal computer, on the caregiver experience and care recipient outcomes. The study was preliminary, including only three caregiver/care-recipient dyads, but seems to suggest a promising role for such educational tools.

### 3.5.2. Stress urinary incontinence {#sec0065}

[Table 5](#tbl0025){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to the management of stress urinary incontinence (SUI).Table 5Clinical studies evaluating applications of telehealth in the management of patients with stress urinary incontinence.Table 5ReferenceStudy designCasesStudied interventionMethodsEndpointResults***Pelvic floor muscle training***Sjostrom (2013) [@bib0110][a](#tblfn0005){ref-type="table-fn"}Randomized controlled trial124Internet-based treatment programBoth interventions focused mainly on PFMT. The Internet group received 3-mo continuous e-mail support from a urotherapist, whereas the postal group trained on their own. Follow-up was performed after 4 mo via self-assessed postal questionnairesThe primary outcomes were symptom severity (ICIQ-UI SF) and condition-specific quality of life (ICIQ-LUTSqol). Secondary outcomes were the Patient Global Impression of Improvement, health-specific quality of life (EQ-VAS), use of incontinence aids, and satisfaction with treatmentThe mean changes in ICIQ-UI SF were 3.4 ± 3.4 for the Internet group and 2.9 ± 3.1 for the postal group (*p* = 0.27) after 4 mo. The mean changes in ICIQ-LUTSqol were 4.8 ± 6.1 for the Internet group and 4.6 ± 6.7 the for postal group (*p* = 0.52). The proportions of participants perceiving that they were much or very much improved were similar in both intervention groups (69.8% in both arms)126Program sent by postAfter treatment, more participants in the Internet group had either stopped using or reduced their usage of UI aids (59.5% vs 41.4%, *p* = 0.02)In the Internet group, 84.8% of participants experienced the treatment program as "good" or "very good", compared with 62.9% in the postal group (*p* \< 0.001)Carrion Perez (2015) [@bib0125]Randomized controlled trial10New telerehabilitation device for stress urinary incontinence1. Pelvic floor muscle training: 5 sessions of 30 min for 2 wk.\
2. Training in the use of the telerehabilitation device (3 sessions of 30 min). The device consists of a vaginal probe that transmits wirelessly (Bluetooth) variations of pressure. The computer application allows the patient to visualize the correct execution of the exercise.\
3. Home treatment with the telerehabilitation device using a personalized program. Monthly monitoring by professionalsOutcome measures (baseline and 3 mo) overall and specific quality of life: ICIQ-UI SF and King's Health Questionnaire, bladder diary, perineometry, satisfaction with the program and degree of complianceThere was no statistically significant difference for any outcome measures between groups at the end of the follow-up. The change in perineometry values at baseline and after the intervention was significant in the experimental group (23.06--32.00, *p* = 0.011). No group in this study had any serious adverse effects9Conventional rehabilitation treatment1. PFMT as in the intervention arm\
2. Biofeedback: 10 sessions\
3. Home treatment: personalized written program in which exercise with a daily frequency is specifiedSjostrom (2015) [@bib0135][a](#tblfn0005){ref-type="table-fn"}Randomized controlled trial124Internet-based treatment programBoth Interventions focused mainly on PFMT. The Internet group received 3-mo continuous e-mail support from a urotherapist, whereas the postal group trained on their own. Follow-up was performed after 1 and 2 yr via self-assessed postal questionnairesThe primary outcomes were symptom severity (ICIQ-UI SF) and condition-specific quality of life (ICIQ-LUTSqol). Secondary outcomes were the Patient Global Impression of Improvement, health-specific quality of life (EQ-VAS), use of incontinence aids, and satisfaction with treatmentThe mean changes in ICIQ-UI SF were 3.7 ± 3.3 for the Internet group and 3.2 ± 3.4 for the postal group (*p* = 0.47) after 1 yr, and 3.6 ± 3.5 for the internet group and 3.4 ± 3.3 for the postal group (*p* = 0.79) after 2 yr. The mean changes in ICIQ-LUTSqol were 5.5 ± 6.5 for the Internet group and 4.7 ± 6.5 for the postal group (*p* = 0.55) after 1 yr, and 6.4 ± 6.0 for the Internet group and 4.8 ± 7.6 for the postal group (*p* = 0.28) after 2 yr. The proportions of participants perceiving that they were much or very much improved were similar in both intervention groups after 1 yr (31.9% vs 33.8%, *p* = 0.82), but after 2 yr significantly more participants in the Internet group reported this degree of improvement (39.2% vs 23.8%, *p* = 0.03). Health-specific QoL improved significantly in the Internet group after 2 yr (mean change in EQ-VAS, 3.8 ± 11.4, *p* = 0.005)126Program sent by postAsklund (2017) [@bib0165][b](#tblfn0010){ref-type="table-fn"}Randomized controlled trial62Tat mobile app with a treatment program for SUI, focused on PFMTAdoption of an app focused on PFMT exercises and also containing information that described SUI, pelvic floor, and lifestyle factors related to incontinenceThree-month changes from baseline in ICIQ-UI SF and ICIQ-LUTSqolAt follow-up, the app group reported larger reductions in ICIQ-UI SF score (3.9 vs 0.9, *p* \< 0.001) and in the mean ICIQ-LUTSqol score (4.8 vs 0.7, *p* = 0.005).61StandardStandard PFMTThe follow-up PGI-I results showed that app group participants reported much improved or very much improved urinary incontinence more often than control group participants (55.7% vs 5%, *p* \< 0.001). Concerning weekly leakage episodes, 56.5% of the app group and 29.5% of the control group reported either no leakage or ≥50% fewer leakage episodes than at baseline (between-group *p* = 0.005). The app group reduced the use of incontinence aids significantly (*p* \< 0.001). At follow-up, the groups were significantly different in the use of incontinence aids (*p* = 0.023). Patient satisfaction with the app was "good" or "very good" in 96.7% of the app group. Two-thirds of the app group (66.7%) reported satisfaction with the treatment outcome, and 21.7% planned to seek additional treatment for incontinenceHoffman (2017) [@bib0180][b](#tblfn0010){ref-type="table-fn"}Secondary analysis of a randomized controlled trial62Treating SUI with pelvic floor muscle training supported by the mobile appFollow up the women in the app group 2 yr after the initial trial with the same primary outcomes for symptom severity (ICIQ-UI SF) and condition-specific quality of life (ICIQ-LUTSqol) and compared the scores with those at baselineTwo-year changes from baseline in ICIQ-UI SF and ICIQ-LUTSqolThe mean decreases in ICIQ-UI SF and ICIQ-LUTSqol after 2 yr were 3.1 and 4.0, respectively. Of the 46 women, four (8.7%) rated themselves as very much better, nine (19.6%) as much better, and 16 (34.8%) as a little better. The use of incontinence protection products decreased significantly (*p* = 0.04), and the proportion of women who felt that they could contract their pelvic muscles correctly increased from 14/46 (30.4%) at baseline to 31/46 (67.4%) at follow-up (*p* \< 0.001)***Follow-up after surgical procedures***Jefferis (2016) [@bib0140]Clinical audit356Telephone consultations after TVT sling surgeryCases identified from the BSUG database then had their case notes reviewed. Patients having additional surgery were excluded from the analysisTo report 5-yr experience of telephone consultations after TVT sling surgeryA total of 262 patients were initially followed up via telephone; the remaining 94 were seen in a conventional outpatient clinic setting. Of the 262 patients followed up by telephone, 28 (10%) subsequently required review in an outpatient clinic for a variety of reasonsBalzarro (2020) [@bib0250]Prospective comparativeA total of 215 women following MUS placement for SUIOne-year follow-up telephonic interview using a checklist and validated questionnaires, followed by a standard outpatient clinic visit 7--12 d later including an interview, validated questionnaires, objective examination, and score satisfaction with the telephone follow-upPGI-I and PPBC questionnaires were administered during the telephone call; at the office follow-up evaluations PGI-I, PPBC, vaginal examination, and a bladder stress test with fluid volumes of 300 mlTo determinate the feasibility, reliability, and patient satisfaction of telephonic follow-up in women treated for SUI or POPSUI recurrence was 19.1% and 11.6% at the telephone and office follow-up, respectively. De novo urgency urinary incontinence rate was 7.5%. Telephone follow-up was able to detect POP recurrence and related symptoms. Tape and mesh extrusions were detected only at the objective evaluation: 1.9% and 4.4%, respectively. No difference was found at the questionnaires. Satisfaction with the telephone follow-up was high[^4][^5][^6]

Among the seven studies that evaluated the use of telemedicine in the management of female SUI [@bib0110], [@bib0125], [@bib0135], [@bib0140], [@bib0165], [@bib0180], [@bib0250], there were four reports from three RCTs [@bib0110], [@bib0125], [@bib0135], [@bib0165], with two studies reporting on the same RCT at different follow-up durations [@bib0110], [@bib0135]; another study [@bib0180] was a secondary analysis of one of the RCTs mentioned above [@bib0165]. All the three RCTs and their secondary analyses evaluated the electronic implementation of pelvic floor muscle training (PFMT) programs. Of the two remaining studies, one was a prospective, nonrandomized comparative study [@bib0250] and the other a retrospective study [@bib0140], both evaluating the follow-up after surgical treatments for SUI.

Sjostrom et al [@bib0110] randomized 250 community-dwelling women with SUI to a 3-mo PFMT program, including Internet support via e-mail from a urotherapist (124 cases) versus the standard program sent by post where the patients trained on their own (126 cases). At 4-mo follow-up, the mean changes in symptom severity and quality of life scores were similar in both arms, as well as the proportions of participants perceiving that they were much or very much improved (about 70% in both arms). After the treatment, more participants in the Internet group had either stopped using or reduced their usage of UI aids (59.5% vs 41.4%, *p* = 0.02). In the Internet group, more participants experienced the treatment program as "good" or "very good" (84.8% vs 62.9% in the postal group, *p* \< 0.001). A subsequent report of the same RCT with 2-yr follow-up data reconfirmed similar improvements in symptoms and quality of life scores at 1 and 2 yr. However, the proportion of participants perceiving that they were much or very much improved after 2 yr was significantly higher in the Internet group (39.2% vs 23.8%, *p* = 0.03) [@bib0135].

In another RCT, Carrion Perez et al [@bib0125] tested the role of a device consisting of a vaginal probe that transmits wirelessly variations of pressure to a computer application, which allowed the patient to visualize the correct execution of PFMT exercise. The study failed to show any significant improvement in the PFMT by the adoption of the device, as compared with standard care. In the last RCT, Asklund et al [@bib0165] tested the efficacy of a mobile app named Tat. The app was focused on PFMT exercises and also contained information that described SUI, pelvic floor, and lifestyle factors related to incontinence. Sixty-two patients were randomized to the use of the app, whereas 61 patients received a standard PFMT program. At 3-mo follow-up, the app group reported larger reductions in the ICIQ-UI SF (3.9 vs 0.9, *p* \< 0.001) and mean ICIQ-LUTSqol (4.8 vs 0.7, *p* = 0.005) scores, and larger improvements in the PGI-I scores (participants reporting much improved vs those reporting very much improved UI were 55.7% vs 5%, *p* \< 0.001). Moreover, no leakage or ≥50% fewer leakage episodes than at baseline was reported by 56.5% of the app group and 29.5% of the control group (*p* = 0.005). The app group reduced the use of incontinence aids significantly, and patient satisfaction with the app was "good" or "very good" in 96.7% of the app group. Patients in the interventional arm were followed-up to 2 yr, demonstrating sustained benefits [@bib0180].

Two other studies assessed the follow-up of patients with SUI treated with implantation of middle urethral tapes. Jefferis et al [@bib0140] reported on 262 patients who received telephone consultations after tension-free vaginal tape sling surgery. Among these patients, only 28 (10%) required an outpatient clinic consultation for a variety of reasons (mainly persistent SUI, storage and voiding lower urinary tract symptoms, recurrent UTIs, and symptoms of tape erosions). On the whole, this indicated that the telephone consultation was effective in the vast majority of uncomplicated cases. In a more methodologically robust study, Balzarro et al [@bib0250] evaluated 215 women following sling placement for SUI and 205 women with symptomatic anterior vaginal wall defect who underwent anterior repair. Patients underwent a 1-yr follow-up telephonic interview using a checklist and validated questionnaires, followed by a regular outpatient clinic visit 7--12 d later, including interviews, validated questionnaires, objective examination, and score satisfaction with the telephone follow-up. In patients with SUI, SUI recurrence was reported in 19.1% and 11.6% at the telephone and office follow-up, respectively. The de novo urgency UI rate was 7.5%. Telephone follow-up was able to detect the recurrence of pelvic organ prolapse and related symptoms, whereas tape extrusions were detected only at the objective evaluation in 1.9% of cases. No difference was found in the questionnaire scores, and patients' satisfaction with the telephone follow-up was high.

Taken together, the role of virtual clinics in the evaluation of UI patients is appealing but, as far as suggested by the available data, is limited to a single center and not truly cost effective. Conversely, such applications seem to be safe and effective in the follow-up of surgically treated patients. The available data indicate that behavioral training and PFMT can be implemented safely and effectively via telehealth programs. The application of telemedicine in these clinical scenarios can be recommended in the present pandemic.

3.6. Urinary tract infections {#sec0070}
-----------------------------

[Table 6](#tbl0030){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions to the management of UTIs.Table 6Clinical studies evaluating applications of telehealth in urinary tract infections management.Table 6ReferenceStudy designCasesStudied interventionMethodsEndpointResultsSchauberger (2007) [@bib0075]Retrospective series273Telephone-based nurse protocol and treatment algorithm to evaluate women with symptoms of acute cystitisRetrospective analysis of medical records of patients evaluated and treated according to a guideline-based algorithm for symptoms of acute cystitisTo evaluate the short-term (60-d) outcomes for women with symptoms of acute cystitis evaluated and treated with a telephone-based protocolOf the patients, 75.4% being treated without urinalysis or cultures. Over the next 60 d, 46 (16.8%) were seen or made phone contact for recurrent or persistent urinary tract symptoms, with 6 (2.2%) diagnosed with pyelonephritis. No other adverse events were identified in the 60 d after the use of the protocolVinson (2007) [@bib0080]Retrospective series4177Telephone management of UTIConsecutive patients treated by a regional call center of a large group-model health maintenance organization were managed over the telephone for presumed cystitis with 3--7 d of oral antimicrobial therapyTo determine the factors associated with short-term risk for UTI recurrence after telephone management of cystitisDuring the 6-wk follow-up period, 644 women (15.4) were diagnosed with UTI. Two factors were independently associated with recurrence in a Cox proportional hazards model: age ≥70 yr (*p* = 0.003) and antimicrobial selection (*p* = 0.031). Adjusted hazard ratios in reference to trimethoprim-sulfamethoxazole showed a significant risk reduction only with cephalexin: cephalexin, 0.75; ciprofloxacin, 0.85; and nitrofurantoin, 0.95Blozik (2011) [@bib0095]Retrospective series526Use of telemedicine in females with uncomplicated UTI, with no contraindication for antibiotic therapy, if symptoms were present for \<7 d and if the patient had no relevant comorbidity according to a predefined listConsecutive UTI patients who had a teleconsultation including the prescription of an antibiotic were followed up 3 d later about symptom relief, adverse events, or the need to visit a doctorThe effectiveness and safety of telemedical managementThree days after teleconsultation:•79% of patients reported complete symptom relief•92% reported a reduction of UTI symptoms•5% percent reported deterioration (eg, due to an increase in pain, flank pain, or fever)•4% reported side effects of the prescribed antibiotics\
In the 3 d following teleconsultation:•4% of women consulted another health care provider without further contacting the telemedicine center•8% of patients were referred to face-to-face consultation due to additional symptoms or bacterial resistanceMehrotra (2013) [@bib0105]Retrospective comparative99E-visitsWe studied all e-visits and office visits at 4 primary care practicesTo compare the care at e-visits and office visits for two conditions: sinusitis and UTIPhysicians were less likely to order a UTI-relevant test at an e-visit (8% e-visits vs 51% office visits; *p* \< 0.01)2855Office visitsPhysicians were more likely to prescribe an antibiotic at an e-visit (99% vs 49%, *p* \< 0.001)There was no difference in the number of patients having a follow-up visit (7% in both groups, *p* = 0.98)During e-visits, physicians were less likely to order preventive care (0% vs 7%, *p* = 0.02)Rastogi (2020) [@bib0265]Cross-sectional observational study20 600Utilization of telemedicine in patients seeking care for UTIRecording general data and prescriptions in patients seeking care for or diagnosed with UTI via telemedicineTo describe the management of UTI in a large nationwide telemedicine platformOf UTI patients, 94% received an antibiotic, 56% got nitrofurantoin, 29% got trimethoprim-sulfamethoxazole, and 10% got a quinolone. Receipt of an antibiotic was associated with higher satisfaction with care (*p* \< 0.001). Antibiotic type varied by physician region. Of the 6% of the study population defined as high risk, 69% received an antibiotic: 72% men, 91% of women over 65 yr, and 21% of patients diagnosed with pyelonephritis[^7]

All the five studies evaluating the use of telemedicine in UTIs [@bib0075], [@bib0080], [@bib0095], [@bib0105], [@bib0265] were retrospective series, with a single one comparing electronic visits with regular office visits [@bib0105]. Virtually, all the studies were focused on uncomplicated female UTIs.

Effectiveness and safety of telemedical management in uncomplicated UTIs were addressed in a Swiss study by Blozik et al [@bib0095]. Specifically, the authors reported that 79% of patients had complete symptom relief and 92% had a reduction of UTI symptoms 3 d after teleconsultation. In contrast, only 5% of patients reported deterioration (eg, due to an increase in pain, flank pain, or fever). In the 3 d following teleconsultation, only 4% of women consulted another health care provider, without contacting the telemedicine center further. Moreover, only 8% of patients were referred to face-to-face consultation because they developed additional symptoms or bacterial resistance of the prescribed antibiotic was suspected [@bib0095]. Similarly, a high patient satisfaction rate was reported in a cross-sectional analysis of a large direct-to-consumer US telemedicine system [@bib0265]. More in detail, Mehrotra et al [@bib0105] compared the outcomes of 99 electronic and 2855 office visits at the University of Pittsburgh Medical Center. Physicians were less likely to order a UTI-relevant test (including urinalysis, urine culture, or referral to urology) during an electronic consultation (8% in e-visits vs 51% in-office visits, *p* \< 0.01) but more likely to prescribe an antibiotic (99% vs 49%, *p* \< 0.001). The number of follow-up visits was indeed similar following electronic or office consultations (7% in both groups, *p* = 0.98). Notably, during e-visits, physicians were less likely to order preventive care (0% vs 7%, *p* = 0.02) [@bib0105].

On the whole, these data seem to indicate that the management of uncomplicated UTIs can be performed effectively and safely via telemedicine.

3.7. Other urological conditions {#sec0075}
--------------------------------

[Table 7](#tbl0035){ref-type="table"} summarizes the studies evaluating the application of telehealth interventions in other urological conditions.Table 7Clinical studies evaluating applications of telehealth in the other urological conditions.Table 7ReferenceStudy designDiseaseCasesStudied interventionMethodsEndpointResults*General urology*Chu (2015) [@bib0120]RetrospectiveGeneral urology97Urology telemedicine clinicRetrospective chart review examining care delivered through urology telemedicine clinics over 6 mo. We examined the urological conditions, patient satisfaction, and emergency department visits within 30 d of the visit. We estimated patient benefit by calculating travel distance and time, and the saved travel-associated costs using Google Maps and US Census income dataTo report the use of telemedicine to deliver general urological care to remote locations within the Veterans Affairs Greater Los Angeles Healthcare SystemThe most common conditions were lower urinary tract symptoms (35%), elevated PSA level (15%), and prostate cancer (14%). One patient was seen in the emergency department within 30 d with an unpreventable urological complaint. Patient satisfaction was "very good" to "excellent" in 95% of cases, and 97% would refer another patient to the urology telemedicine clinic. Patients saved an average of 277 travel miles, 290 min of travel time, \$67 in travel expenses, and \$126 in lost opportunity costSherwood (2018) [@bib0205]RetrospectiveGeneral urology376Telemedicine visits of male prisonersTelemedicine visit care conducted by a urological advanced practice provider, performed using both teleconferencing (ie, phone only) and videoconferencingTo assess whether telemedicine urological care can improve access in underserved population without compromising safety or effectivenessThe most common diagnosis was voiding dysfunction (24%), followed by genitourinary pain (23%). Diagnoses were concordant in 90% of patients; compliance was high (radiology 91%, medications 89%); in-person visits were estimated to be saved in 80--94% of cases. No men required peri-telemedicine ED visits, and no cases of malignancy were missed in the population that returned for an in-person visit. We estimated that \>50% of urological complaints in this cohort could have been managed with telemedicine aloneIn most cases, a primary care provider at the prison has been available to perform a basic physical examination before or during the TM visit as requested by the urology app. A staff urologist is also immediately available on callEffectiveness of telemedicine visits was assessed by (1) concordance of telemedicine visits and in-person diagnoses, (2) compliance with radiological and medication orders, and (3) in-person visits saved with telemedicine. Safety was assessed by analyzing the number of patients in which an ED visit was required after a telemedicine visit and missed or delayed cases of malignancy. Estimates were then made of the number of patients who could be managed safely with telemedicine alone*Lower urinary tract symptoms*Park (2006) [@bib0070]ProspectiveBenign prostatic hyperplasiaNot reportedDevelopment of an algorithm named Personal BPH Control Program to monitor symptoms and adjust follow-up scheduleIPSS and average flow rate as the variable elementsPatients' condition good (IPSS decrease, compared with the baseline and average flow rate increase \>2 ml/s): visit the hospital every 3 moPatients' condition was a warning (IPSS increase \>3 points and average flow rate decrease \>2 ml/s): visit the hospital every 2 moPatients' condition urgent (IPSS increase \>4 points and average flow rate decrease \>3 ml/s)Krhut (2016) [@bib0145]ProspectiveOveractive bladder syndrome29Overactive bladder symptoms were recorded over 3 d using both an electronic micturition chart and the standard paper micturition chartCompilation of both electronic and traditional paper micturition chart. The schedule determining which recording method should be used first was assigned based on randomizationTo compare a novel wireless phone and web-based technology to record and store overactive bladder symptoms to traditional micturition chart in terms of efficacy, adherence, and patient preferenceOf the total number of 29 patients enrolled in the study, 24 completed the full 3-d trial using paper and 27 electronic micturition chartsThe correlation between the frequency and severity of overactive bladder syndrome symptoms, recorded using both recording methods, and patients' quality of life was evaluated using the QoL Due to Urinary Symptoms and Patient Perception of Bladder Condition scalesThe efficacy of recording OAB symptoms with each method was analyzed and comparedPaper and electronic micturition charts were preferred by 50% of the patients in each case. Using paper micturition charts, 21% of patients forgot to record at least one episode of urgency (vs 17% using the electronic one) and 17% forgot to record at least one micturition (vs 8% using the electronic one)After the study, each patient had a one-on-one interview with a specialized research nurse to assess the content validity of electronic charts and their preference for one of the two methods of recording, and to disclose the number of events they forgot to or could not recordA statistically significant correlation was found between lower severity of overactive bladder syndrome symptoms and higher quality of life using both recording methods*Sexual dysfunction*Leusink (2006) [@bib0065]Prospective seriesErectile dysfunction219Men suffering from erectile dysfunction who visited the website [www.erectie.info](http://www.erectie.info){#intr0005} and received consultation through the InternetE-consultation through a website. After the consultation, drug therapy, sex therapy, or psychotherapy can be administered, providing specialist contact information. The patient receives information through e-mail on how to use his chosen medication and is requested to present a letter to his family doctor. The group of patients was sent an e-mail inviting them to complete an electronic questionnaireTo estimate whether e-consultation improves erectile function effectively and what are the characteristics and motives of the men who suffer from erectile dysfunction and who use e-consultationThe e-consultation group showed significant improvement in the IIEF-5 score compared with their baseline score. Eighty-one percent replied in the affirmative to the global assessment question. E-consultation is likely to be effective when treating erectile dysfunction, especially among men who find the medium convenient and for those who experience much embarrassmentIIEF-5 and a global assessment question ("Have your erections become better as a result of the treatment on [www.erectie.info?](http://www.erectie.info?){#intr0010}") were used to assess efficacyVan Lankveld (2009) [@bib0090]Randomized controlled trialErectile dysfunction or premature ejaculation52Internet-based therapyInternet-based psychosexual therapy administered to heterosexual men with erectile dysfunction or premature ejaculation, without face-to-face contact. Nonpharmacological therapies were delivered. As a control, the performance of the patients in the waiting list receiving no treatments was recordedTo test whether Internet-based sex therapy is superior to the waiting listSexual function was much or somewhat improved in 40 participants (48%). In participants with erectile dysfunction, a near significant effect of treatment was found (*p* = 0.065), with higher levels of sexual desire (*p* \< 0.05) and sexual self-confidence (*p* = 0.05) in treated men, in addition to improved erectile functioning (*p* = 0.01) and overall sexual satisfaction (*p* \< 0.001)46Waiting listThe IIEF, IIEF-SD, IIEF-OS, GRISS, GRISS-PE, GEQ, and SEAR-CONF questionnaires were used to assess the efficacyAfter treatment termination, in participants with erectile dysfunction, erectile functioning (*p* \< 0.05) and overall sexual satisfaction (*p* = 0.002) improved significantly. In participants with premature ejaculation, latency to ejaculation (*p* \< 0.001), sexual desire (*p* \< 0.05), and overall sexual satisfaction (*p* \< 0.05) improved significantly from baseline to after treatment. Sexual self-confidence in men with premature ejaculation remained unchanged during treatment until follow-up at 3 mo after treatment and then was found to be improved at 6-mo follow-up (*p* \< 0.05)[^8]

Two papers evaluated general urology [@bib0120], [@bib0205], two lower urinary tract symptoms [@bib0070], [@bib0145], and two male sexual dysfunctions [@bib0055], [@bib0090].

### 3.7.1. General urology {#sec0080}

Chu et al [@bib0120] reported on the adoption of a urology telemedicine clinic to serve remote locations within the Veterans Affairs Greater Los Angeles Healthcare System. In a 6-mo period, 97 patients, mainly affected by lower urinary tract symptoms (35%), elevated prostate-specific antigen level (15%), and PCa (14%), were evaluated. Only a single patient needed an emergency department consultation within 30 d with an unpreventable urological complaint. Patient satisfaction was "very good" to "excellent" in 95% of cases, and 97% would refer another patient to the urology telemedicine clinic. Patients were estimated to have saved an average of 277 travel miles, 290 min of travel time, \$67 in travel expenses, and \$126 in lost opportunity cost. Similarly, Sherwood et al [@bib0205] reported on the use of telemedicine consultation to evaluate male prisoners in Iowa, USA, demonstrating 90% concordance among in-person and after teleconference diagnoses. Moreover, it was estimated that about 90--94% of the in-person visits could have been replaced by teleconferencing.

### 3.7.2. Lower urinary tract symptoms {#sec0085}

Park et al [@bib0070] reported on the development of an algorithm named Personal BPH Control Program to monitor symptoms and adjust follow-up schedule in male patients with benign prostatic hyperplasia (BPH). Based on the International Prostate Symptom Score and average flow rate at uroflowmetry, the authors identified three groups of patients needing different follow-up schedules. In another study, Krhut et al [@bib0145] compared the efficacy of 3-d electronic and standard paper micturition charts in 29 patients with symptoms of overactive bladder syndrome. The preference of the patients was equally divided between the two tools, and also the number of either micturition or episode of urgency that patients forgot to record was similar.

### 3.7.3. Sexual dysfunction {#sec0090}

In their study, van Lankveld et al [@bib0090] reported an RCT evaluating the efficacy of Internet-based psychosexual therapy administered to heterosexual men with erectile dysfunction or premature ejaculation, without face-to-face contact. Nonpharmacological therapies were delivered. As a control, the performance of the patients in the waiting list receiving no treatments was recorded. Sexual function was much or somewhat improved in 40 participants (48%), with the highest benefit being present in patients with erectile dysfunction. Specifically, higher levels of sexual desire (*p* \< 0.05) and sexual self-confidence (*p* = 0.05), and improved erectile functioning (*p* = 0.01) and overall sexual satisfaction (*p* \< 0.001) were shown in the treated men. In patients with premature ejaculation, the treatment was ineffective. After treatment termination, erectile functioning (*p* \< 0.05) and overall sexual satisfaction (*p* = 0.002) improved significantly in participants with erectile dysfunction [@bib0090].

These data seem to indicate that a general urology clinic for male with lower urinary tract symptoms and/or sexual dysfunction could be implemented safely and effectively.

3.8. Discussion {#sec0095}
---------------

COVID-19 pandemic is significantly modifying the health systems worldwide, with substantial implications also on the medical disciplines not primarily involved in the management of COVID-19 patients. Specifically, the need to comply with quarantine strategies to reduce virus diffusion and protect both patients and physicians has raised novel interest in telehealth interventions, which could allow performing many clinical activities safely and effectively. Our systematic review identified a discrete number of specific papers mainly analyzing various aspects of the management of PCa and UI, which are two of the most prevalent conditions. Moreover, the methodological quality of the reports was also good, including 12 reports from 11 RCTs [@bib0060], [@bib0085], [@bib0090], [@bib0110], [@bib0125], [@bib0130], [@bib0135], [@bib0165], [@bib0170], [@bib0190], [@bib0220], [@bib0240] and a large number of prospective studies.

The data of the available literature seem to indicate that telehealth has been implemented successfully in several common clinical scenarios, including the decision-making process following the diagnosis of nonmetastatic PCa, follow-up care of patients with localized PCa who received curative treatments, initial diagnosis of hematuria, diagnosis and follow-up care of uncomplicated urinary stones and uncomplicated UTIs, initial evaluation of patients with UI, administration of both behavioral therapies and PFMT, and follow-up care after surgical treatments of SUI or pelvic organ prolapse. In parallel, considering all the other urological conditions and settings that have not been studied extensively at the moment, it could also be hypothesized, for example, that the majority of follow-up care consultations in which radiological examinations had high relevance could be performed similarly via telemedicine. For example, this could apply to patients who received either radical or partial nephrectomy or ablative therapies for renal cancers, or patients who received retroperitoneal lymph node dissection for testicular cancer. The same could also apply to patients treated for urinary stone and, more limitedly, lower urinary tract symptoms due to BPH or sexual dysfunction. However, if we consider the available recommendations for urological practice during the pandemic, the vast majority of the patients whom we should prioritize fall outside of the clinical settings that have been assessed more frequently in the available studies on telehealth [@bib0005], [@bib0010], [@bib0015], [@bib0270]. However, considering that the present COVID-19 emergency will likely last for months, telehealth could be the safest way to deliver urological care for a large percentage of the patients, such as those who are more at risk of unfavorable outcomes of COVID-19. Although urology embraces all ages of life virtually, the vast majority of our patients are older adults, often with significant comorbidity. Male gender, age, and comorbidities are conditions that have been associated with increased risk for a severe outcome of COVID-19 [@bib0030], and consequently, these are the patients who could benefit most from telehealth. Moreover, the resources needed to implement such interventions could likely be of benefit also after the end of the emergency to provide more convenient delivery of health care and, potentially, reduction of health care costs. In this regard, the urological literature is not unanimous. However, the vast majority of the reports evaluating costs demonstrated advantages for telehealth [@bib0120], [@bib0130], [@bib0215], whereas a single RCT reported a minimal difference (£38.04) in favor of standard care [@bib0190]. Moreover, it should also be considered that telehealth can limit patients' traveling, also causing a significant reduction in the emission of carbon dioxide and other atmospheric pollutants. That has been hypothesized in a single study included in the present systematic review [@bib0230]. However, significant reductions in the emissions of greenhouse gas, nitric oxide, and sulfur dioxide have been demonstrated in other nonurological studies [@bib0275], [@bib0280].

The present study is important because it highlights the potential utility of telehealth interventions. It identifies which clinical scenarios could be managed safely and effectively by telehealth interventions according to the available literature in the present pandemic and, also, hereafter, due to the possible advantages of such approach in terms of cost and time saving, and pollution prevention. Moreover, it highlights which conditions and clinical settings should be better evaluated and studied (eg, diagnosis and follow-up care of patients with bladder, kidney, or testicular cancers) as well as the kind of long-term and health-economic analyses that are needed.

The present study is not devoid of limitations. First, although the present systematic review followed a strict methodology, and the available papers were of good methodological quality, the vast majority of the publications were in the field of PCa and UI management. More extensive evaluation of other urological malignancies and other highly prevalent benign conditions, such as male lower urinary symptoms due to BPH, overactive bladder syndromes, and sexual dysfunction, are needed. Second, although most of the studies demonstrated high satisfaction in very selected patients, the selection criteria (outside availability of electronic devices, which are now extremely popular) are not so well defined in the real practice. For example, all the patients who require a physical examination are not ideal candidates for telehealth. However, technology already provides examination kit and apps that allow patients or caregivers to perform guided medical examinations with a health care provider (eg, Tyto from TytoCare, Netanya, Israel). Although, at present, those tools do not respond very well to the urological needs, future improvements could warrant great usability for such apps also in the urological field. Third, long-term data on the efficacy and safety of the urological applications of telehealth are needed because the vast majority of the available papers evaluated the analyzed telehealth interventions at short-term follow-up. Four, more robust health-economic assessments are needed to understand the economic implications of telehealth applications. The implementation of telehealth may require significant investments of resources for health care providers. However, the costs for the institutions and national health systems could be counterbalanced by the increasing number of potential customers as well as by the lower costs sustained by patients. Five, minimal data are available on telesurgery and telementoring for urological procedures [@bib0050]. The surgical literature is indeed larger, and some applications of telementoring and telesurgery have been reported [@bib0285], including, very recently, even 5G telerobotic spinal surgery [@bib0290]. Likely, we will witness a similar development also for the urological surgical procedures. Six, telehealth is strongly dependent on the technological proficiency of patients. As urologists often treat elderly patients, this could be a significant barrier to the adoption of telemedicine for some patients. Finally, the clinical and regulatory framework for the implementation of telehealth has not been reported, and several legal, privacy, and billing issues are evident. These are likely to be different among institutions, health systems, and countries. This can affect the abilities of some institutions to embrace such a revolution.

4. Conclusions {#sec0100}
==============

According to the available urological literature, telehealth can be implemented successfully in the management of some patients with PCa, UI, pelvic organ prolapse, uncomplicated urinary stones, and uncomplicated UTIs. Many more urological conditions are suitable for telehealth, but more studies are needed on other highly prevalent urological malignant and benign conditions. Likely, the COVID-19 pandemic will give a significant boost to the use of telemedicine in the immediate future. However, more robust data on long-term efficacy and safety, and above all, health economics are necessary.
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The following are Supplementary data to this article:

Supplementary material related to this article can be found, in the online version, at doi:<https://doi.org/10.1016/j.eururo.2020.06.025>.

[^1]: DCS = Decisional Conflict Scale; DRS = Decisional Regret Scale; EPIC = Expanded Prostate Cancer Index Composite; MVPA = moderate-to-vigorous physical activity; PCa = prostate cancer; PDMS = Preparation for Decision Making Scale; SED = sedentary behavior.

[^2]: CT = computed tomography; NHS = National Health Service; PAKY = Percutaneous Access to the Kidney; VAS = visual analog scale.

[^3]: CI = confidence interval; CSQ = Client Satisfaction Questionnaire; ICIQ-SF = International Consultation on Incontinence Questionnaire‐Short Form; NHS = National Health Service; OR = odds ratio; PEQ = Patient Experience Questionnaire; SF-12 = Short-Form 12; UI = urinary incontinence.

[^4]: AVW = anterior vaginal wall; EQ-VAS = EQ-visual analog scale; ICIQ-LUTSqol = International Consultation on Incontinence Questionnaire Lower Urinary Tract Symptoms Quality of Life; ICIQ-UI SF = International Consultation on Incontinence Questionnaire Short Form; MUS = middle urethral sling; PFMT = pelvic floor muscle training; PGI-I = Patient Global Impression of Improvement; POP = pelvic organ prolapse; PPBC = Patient Perception of Bladder Condition; RCT = randomized controlled trial; SUI = stress urinary incontinence; TVT = tension-free vaginal tape; UI = urinary incontinence.

[^5]: Two reports of the same RCTs at different follow-up durations.

[^6]: Two reports of the same RCTs (main report and evaluation of the intervention arm at longer follow-up duration).

[^7]: UTI = urinary tract infection.

[^8]: BPH = benign prostatic hyperplasia; ED = emergency department; IIEF = International Index of Erectile Function; IIEF-SD = International Index of Erectile Function sexual desire; IIEF-OS = International Index of Erectile Function overall sexual satisfaction; IPSS = International Prostate Symptom Score; GEQ = Global End-point Question; GRISS = Golombok Rust Inventory of Sexual Satisfaction; GRISS-PE = Golombok Rust Inventory of Sexual Satisfaction---Premature Ejaculation; OAB = overactive bladder; PSA = prostate-specific antigen; QoL = quality of life; SEAR-CONF = confidence subscale of the Self-Esteem and Relationship; TM = telemedicine.
